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AUTHORS: Bolotin, L.¥., Bomko, V.0., and Revuts'kyy, Ye.I. 


TITLE: Smoothing of the accelerating field in a "long" 
resonator for linearly accelerating heavy particles + 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v- 6, no. 2, 1961, 163 - 
166 


TEXT: The author described methods of accurately levelling a field 
of large electrical length. The levelling was done on a resonator 
18 m long loaded with 101 drift tubes and having an electrical 
length of N = 13.8. This prohlem had to be studied specially be- 
cause of the difficulty of aligning fields in resonators contain- 
ing many drift tubes. For making field measurements the resonator 
was excited with a highly stable generator. The electric field 
strength at the axis of the resonator was determined by measuring 
the magnetic field at its surface, using a magnetic probe. The 
measurements were carried out on a compensating bridge and were 
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accurate to about 0.1 % The levelling of the field along the 
accelerating path can be achieved either by varying the drift tube 
diameter along the resonator, or by tuning discs attached to the » 
drift tubes. Although the latter method reduces the high frequency 
energy (~, 20 4) it was adopted because of its convenience for 

field levelling. The diameter of the tuning discs was chosen at 

20 em. This allowed satisfactory tuning for each segment of the 
resonator. the first step in the alignment was to determine the 
frequency characteristics for the drift tubes, 8 cm diameter, and 
discs, 20 cm diameter. This was done on an exverimental resonator 
with a diameter of 1.5 m and 1 m long, and the resuits are shown 

in Fig. 2. Using these curves the resonator field was adjusted at 

a frequency of 142.5 Mc/s to within + 10 % of the average. The se- 
cond step of the alignment was to use the method of harmonic ana- 
lysis which is based on the expansion of waves Foie into Fourier 


series. Using this method the authors levelled the electric field 
in the resonator to with in + 1 %, although the electrical length 
of the resonator is 1.5 times greater than that of the longest 
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existing resonator at Berkeley. There are 9 figures, and 4 referen- 
ces: 3 Soviet~bloc and 1 non-Soviet-bloc. The reference to the 
English-language publication reads as follows: L.W. Alvarez et al. 
Ref. of Sc. Instr., 26, N2, 1955, p.1ll. 


ASSOCIATION: Pizyko-tekhnichnyy instytut, AN URSR, m. Kharkiy x 
(Technical Physics Institute, AS UkrSSR, Khar'kov) 


SUBMITTED: July 18, 1960 
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AUTHORS 1 Tolok, V. T., Bolotin, L. I., Chechkin, V. V., Nazarov, N. I., 
Khizhnyak, Ne Ae aes 


TITLEs A high-ourrent eleotron accelerator 
PERIODICAL: Atomnaya energiya, v. 11, no. 1, 1961, 41 - 45 


TEXT: This paper presents a description of the 5-Mev electron linear- 
accelerator designed, built, and studied in 1955 at the Fiziko—tekhnicheskiy 
instutut AN USSR (Institute of Physics and Technology AS UkrSSR). The 
acceleration system consists of two coupled endovibrators excited to 
standing t waves with f = 137.4°1076 eps. The accelerator is fed by 12° 
autogenerators each of which delivers to the endovibrators up to 100 kw 
with a pulse duration of 400 usec. Each resonator is a 16-faced prism, 

. 1100 mm long, the diameter of the inscribed circle of the prisms being 
1500 mm. The prisms are made of 4 mm thick copper strips secured to a 
solid body. The drift tubes (100 mm diameter) form accelerating gaps, gach 
600 mm long. The h.f. generators work in two cycles with self excitation. 
The 12 modulators deliver at the anodes of the generator-tubes voltage 


Card 1/4 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206120012-7" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206120012-7 
ratroes 


25376 . 
iy Aa 1/001 /005/0103* 
3B 


A high-current electron ... B102/B214 


pulses of up to 25 kv. The resonators are kept in a vacuum chamber 


maintained at a pressure of (1-2)+1076 mn Hg by two diffusion pumps. The 
electron gun (with tungsten cathode in the form of a flat spiral) is 
placed inside the drift tube. A special modulator supplies the gun cathode 
with negative voltage pulses of up to 70 kv and durations of 0.2+107° ang 

6 


2-10” sec. In normal operation the injection current is 6 a} on pulsed 
over-heating of the spiral it amounts to 40 a. The construction of the 
injector provides for the possibility of using an L - cathode. The phase 
difference of the © vibrations in the resonators is checked by an electron- 
beam phase meter, and the pulse height by a two-beam oscilloscope. The 
radial focusing of the beam at the output of the injector is accomplished 
“by the radial component of the h.f. field. The elctron velocity at the 
output of the first acceleration gap is almost equal to the velocity of 
light and is not further affected by the radial component of the field. In 
the first gap there appears also a bunching effect which narrows the phase 
width of the beam from 2.2 to 1.6 radians, which value remains practically 
Constant in the following gaps. At the exit of the accelerator the beam 
cross section is ~10 mm with an aureole of about 60 mm. It is focused on 


Card 2/4 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206120012-7" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206120012-7 


P 25376 = : 
-_ »  s/089/61/011/001/005/010 
“A high-current electron ... B102/3214 : 


the target by means of two magnetic lenses; its diameter then becomes 3 mm. 
To study the possibility of obtaining the maximum current, the particle 
energy spectre were recorded at the output of the accelerator for different 
currents. The following results were obtained: A current of 8.5 awith © 
"a pulse duration of 0.2 usec is obtained for an electron energy of 4.5 Mev. 
A current of 15 a with a vulse duration of 0.2 psec and an electron energy 


of 3.8 Mev is yielded from the maximmof tte charge that can be accelerated 


(3-10°° coulomb). At this pulse duration a current of up to 25 a may be 
obtained, but the mexinun electron energy is only 5 Mev and the energy 
spectrum is broader. To reduce this fall of energy and the. consequent 
- broadening of the spectrum it is necessary to increase the energy fed to the 
resonators. A further decrease of the electron energy for otitaining in- . 
creased current is not convenient because for redial focusing the electron 
must have relativistic velocity in the first gap. The.value of the time - 
average of the current for this accelerator is up to 50 aa for 15 pulses/sec, 
which must be increased to 100-150 pulses/sec for increasing the average 
current. The authors thank X. D. Sinel'nikov, P. lM. Zeydlits, and Ya. B. 
Faynberg for discussions. V. I. Veksler and V. Y. Viadimirskiy are mentioned 
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There are 5 figures and 4 references: 3 Soviet-bloc and 1 non-Soviet-bloc. wt 
The reference to the English-language publication reads as follows: M. ise 
Kelliher, J. Nugard, A. Gale. IRE Trans. Nucl. Sci., No. 3, 1 (1956), : 


SUBMITTED: July 26, 1960 


Legend to Fig.1: 1) generator, 2) resonator, 
3) electron gun, 4) connecting opening. 
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AUTHORS : Berezin, A. K., Faynberg, Ya. B., Berezina, G. P., 
Bolotin, L, I+, Stupak, V. G. 
ee 


TITLE: Interaction of strong electron beams with plasma 
PERIODICAL: Atomnaya energiya, v. 11, no. 6, 1961, 493 - 497 


TEXT; The energy losses of a nonmodulated electron beam passing through 
an air plasma were determined. Beam voltage was 26 kev, amperage 6 a, 
electron density (7-9)-:1010cm-3, and pressure in the discharge tube 


53-1074 ~4+107 > mm Hg. The quartz plasma tube, 64 cm in length, was arranged 
so that the greater part of the plasma was outisde the focusing magnetic 
field (2000 oe). The electron gun, a LaBy disk 10 mm in diameter, was 


perpendicular to the magnetic field and was with voltage pulses of up to 
30 kev, a width of 3.5 psec, and repetition frequency of 50 cycles. This 
gun was able to produce current pulses of 9 a at the plasma chamber input, 
where the focusing field was 1200 oe. In the field-free region amperage 
decreased with increasing flight path down to 2 - 3 a due to Coulomb 
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interaction. The plasma density was measured by 4 cylindrical cavity 
excited with a TH 39 wave from a klystron. The upper limit of measurement 


10. -3 


was 4°10 cm Its value during the passage of current was determined 


from the plasma decay law: n = n exp(-t/t)s where + is the mean time for 


plasma decay and ny the density at te0. The straight line n{t) was drawn 
from three measurements and extrapolated toward t=0. Maximum electron 


density was 7°10'°cm™?, while the value 9°10! °cm~? resulted from shf- 
interferometric measurements. The electron energy spectrum was recorded 
by means of a beam catcher connected to an oscillograph. These spectra 
were investigated at the input and eutput of the plasma tube, and for 


pressures of 4-107? and 3°1074 mm Hg, for which losses reached 11% and 1% 
of the initial energy, respectively. Conclusions: Energy losses increase 
with plasma density and with current, and are proportional to the electron 
mean free path in the plasma. Calculation of losses due to elastic 
collisions between electrons and gas molecules yields 20:04 ev, and Y%4 ev 
for those due to inelastic collisons. Coherent interaction, however, 
causes losses of 3.2 kev if self-modulation of the beam is assumed to reah 
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40%. This is in good agreement with experiments. There are 6 figures 
and 13 references: 10 Soviet and 3 non-Soviet. MThe four references to 
English-language publications read a8 follows: D. Bohm, E. Gross, Phys. 
Rev., 75, 1851, 1864 (1949); D. Bohm, E. Gross, Phys. Rev., 19, 992 
(1950); V. I. Veksler, Proc. Symp. CERN, 1, 80 (1956); M. Biondi, 

S. Brown, Phys. Rev., 75, 1700 (1949). 


SUBMITTED: June 17, 1961 
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AUTHORS: Zagorodnov, 0. G., Gaynberg, Ya. B., Yegorov, A. M., and 


Bolotin, L. I. 


TITLE: Multiplication of the frequency by means of plasma "slamming" 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 3, 1961, 297-300 


TEXT: The present paper deals with the experimental study of the problem 
of frequency multiplication by slamming. As is knawn,.a Doppler effect 
occurs when electromagnetic waves are reflected from a moved surface. In 
this case. frequency and amplitude of the incident. wave are changed. The 
effect concerned can be considerably increased in the case of multiple 
reflection. This is attained, a.g., by concentrating the electromagnetic 
energy in a volume completely or partially filled with the plasma. This 
volume is then rapidly reduced by slamming the plasma. In this case not 
only density but also the total electromagnetic energy are increased. 

In the case concerned the energy of the photons that are multiply reflected 
from the plasma is increased. This effects the reversal of the Fermi 
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acceleration effect. In the case of multiple reflection frequency and 
amplitude strongly increase even in the case Vp 2 c(V€C). This effect was 


experimentally checked for an How wave in the 10-cm region. The electro- 


magnetic field was compressed in a resonator having the shape of a metallic 
rectangular resonator. The plasma piston entered the resonator by a 
grating consisting of three metal bands. The second front face of this 
waveguide gradually passed into a waveguide with the critical wavelength 
Aor = 4.6 cm. This waveguide serves as filter for the harmonic frequenciss. 


The plasma piston was produced by a two-electrode discharge with special 
ignitor and with additional electrodynamic acceleration. Fig. 1 shows the 
general block diagram of the experimental arrangement. The beginning of 
discharge can be regulated such that the plasma compression occurs two to 
three microseconds after the beginning of the high-frequency pulse in the 
waveguide. On slamming also the frequency of the electromagnetic field 
increases as a result of multiple reflection from the moved plasma until 
the frequency of the field exceeds the critical frequency of the waveguide 
filter. Fig. 3 illustrates the oscillograms of the high-frequency signals 
with the "multiplied" frequency at different instants of time of the 
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plasma slamming. In this case the maximum pulse height of the high- 
frequency signal with the multiplied frequenoy. corresponds to the 

shortest duration of slamming. These outputs are separated from the 
high-frequency pulse whioh.is interrupted by the moving piston by tha 

time interval T. This time interval corresponds to the "slamming time", 
i.e., the time required for the multiplication.of the frequency of the 
initial value (in this case 2640 megacyoles) to.a. value slightly exceeding 
the critical frequency of the waveguide (6530 megacycles). Thus, the 
frequency was increased by little more than 2.3 times. The spectrum of 
the oscillations prodused by the magnetron..contained harmonic oscillations 
of small amplitudes whioh penetrate into the. waveguide. Their amplitudes 
reproduce the form of the magnetron pulse. During slamming dissipation of 
the field energy caused by losses. in the cavity and in the plasma com- 
pression occurs besides the frequency multiplication and the intensifica- 
tion of the field amplitude. To obtain a suffioiently large amplitude 

of the signal at the output the "slamming time" must be of the same order 
of magnitude as the attenuation time T, = Q/o. In the experiments 


desoribed slamming takes ~0.4 microseconds, which corresponds to a 
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velooity of motion of 2+10! om/seo of the plasma compression. ‘Thus, it 
was shown that by slamming a sufficiently strong frequency multiplication 
can be attained. There are 3 figures and 8 references: 6 Soviet-bloc and 
2 non-Soviet-bloo. The 2 references to English language publications read 
as follows: E. L. Ginston, Soience, 127, 3303, 1858; A. C. Kolb, Phys. 
Rev,, 107, 345, 1957. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Institute 
of Physicgand Engineering of the AS UkrSSR Khar'kov) 


SUBMITTED: May 20, 1960 
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AUTHORS: Zagorodnov, 0. G., Faynberg, Yas Bey Ivanov, B. I., Us, V. Sy 
and Bolotin, L. I. aes “7 2, 
~~ 
TITLE: Non-linear effects in the propagation of olectromugnetia 
waves in a plasma waveguids 


PERIODICAL: Zhurnal tekhnioheskoy fiziki, v. 31, no. 5, 1961, 574-576 


TEXT: An experimental etudy has been made of non-linear distortions of 
sinusoidal electromagnetio waves in a plasma. Non-linearities of this 
kind occur when the velocity of the plasma electrons interacting with the 
wave beconea comparable to the phase velocity of the waves. The experi- 
ments were conducted with a cylindrical plasma column of 1 cm diameter 
and 160 om length, produced by a d-o discharge in mercury vapor within a 
longitudinel magnetio field. The signals at the input and the output of 
the discharge tube were oonveyed to a double-beam ssoilloscope. The 
dependence of the ratio a /a, (8, - amplitude of the i-th harmonic) on 


the apacing of the two epirale exciting and reoeiving the eleotromagnetio 
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saves (see Fig. 1) shows that a sinusoidal signal undergoes distoréion at 
a distance of 10 cm and acquires a sawtooth shape. Fig. 2 shows A,/8, as 


a function of ay for different amplitudes of the input signal and different 


densities of the plasma. It was found furthor that non-linearities are 
also produced by a decrease in plasma denoity, due to the decreasing phase 
velocity of the waves and the groying amplitude of the signal in the 
plasma. It is concluded that a sinusoidal signal is diatorted by a non- 
linear plasma. The sawtooth signal observed at the output undergoes 
further distortion with increasing non-linearity. There are 4 figures 

and 4 references; 2 Soviet-bloc and 2 non-Soviet-bloc. 
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ASSOCIATION; Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Institute 
of Physios and Technology, AS UkrSSR, Khar'kov) 


SUBMITTED: July 30, 1960 
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AUTHORS: Berezin, A. K., Stupak, V. G., Bolotin, LL. I., Berezina, G.P., 
Lyapkalo, Yu. M., Sevryukov, Yu. N. 


TITLE: Passage of intense pulsed electron beams through dielectric 
tubes 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 6, 1961, 751 - 753 


TEXT: The passage of an electron beam through metal tubes had been studied 
in theoretical and experimental papers by E. G. Linder and K. J. Herngvist 
(Ref. 1: Journ. of Appl. Phys., 21, 1088, 1950), by H. F. Ivey (Ref. 2: 
Advances in Electronics and Electron Physics, 6, 137, 1954), and by M. D. 
Gabovich (Ref. 3: UFN, 56, 215, 1955). On the passage of a beam through 
a tube, the residual gas is ionized, and positive ions as well as slow 
(secondary) electrons appear in the tube. In the case of a metal tube, 
these secondary electrons reach the wall, and do not participate in the 
further processes related to the passage of the electron beam through the 
tube. If the dielectric tube is "“overneutralized", the secondary electrons 
will first reach the wall, and, after a certain time (of the order of magni- 
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tude of the time required for complete neutralization of the beam), they 
will return to the electron-beam axis. Both the radial and the longitudinal 
component of the electric field are modified by this process. This, however, 
has an effect upon conditions on the passage of the beam through the tube, 
particularly upon the energy of secondary electrons. An experimental study 
has now been made of the passage of a pulsed electron beam through a dielec- 
tric tube. The experiment has been conducted in the following manner: A 
square voltage pulse having an amplitude up to 50 kv, a duration of 4. 4usec 
(Figs 1a), and a frequency of 50 pulses/second was applied to the electron 


gun placed in a vacuum chamber at a pressure of 2-1076 mm Hg. The gun per- 
mitted obtaining an electron beam with an amperage of up to 1 a in the 
pulse. The electron beam was injected into a quartz tube with an internal 
diameter of 9 mm and a length of 120 mm. On the other side of the tube, the 
vacuum chamber was connected with a dgvice, by which the pressure in the 
chamber was varied from 2°10" to 10°° mm Hg. Part of the beam reached the 
electrostatic analyzer, by which the energy spectrum of the electrons in the 
beam was determined. A 30-mm wide metal ring, used for measuring the radial 
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current I was mounted on the quartz tube. The Signal reaching the ring was 


differentiated by an RC circuit and fed to the Oscilloscope. One of the 
oscillograms is shown in Fig. 1b. The negative half-wave on the oscillo-~ 
gram corresponds to the motion of secondary ions toward the wall and to the 
capture of ions near the electron-beam axis, If "overneutralization" takes 
place in the beam, the electric field will change its sign. and the ions, due 
to diffusion and other factors, will start moving toward the wall, while the 
secondary electrons migrate to the beam axis, The positive half-wave on the 
oscillogram corresponds to this condition. The energy spectrum of electrons 
passing through the quartz tube, measured with the electrostatic analyzer, 
permits distinguishing two separate electron groups, i.e., 4& group of fast 
electrons and a group of slow electrons. If, under the same conditions, the 
electron beam 1g allowed to pass through a metal tube. the spectrum will, as 
usual, consist’ of fast electrons cnly. Experiments have been conducted to 
determine the moment at which slow electrons of a given energy appear in the 
beam. The time was calculated from the beginning of the voltage pulse at 
the electron gun onward. The moment at which slow electrons appear at the 
analyzer output as a function of their energy is presented in Fig. 1c, As 
may be seen from Figs. 1b and 1c, slow electrons do not appear in the energy 
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Spectrum until the radial field has changed its Sign, 1.€,, not until the 
electrons start moving from the tube wall toward the beam axis. The results 
presented in Figs. ta, tb. Ie have been obtained under the Tollowing con. 
ditions: voltage of the beam, 35 kv; beam curient, O.4 a; pressure in the 


chamber, 3.61074 mm Hg. It is finally pointed cut that in the course of 
experiments described here also the energy spectrum of slow electrons as a 
function of pressure, intensity, and velocity of the primary electron beam has been 
has been determined experimentally (no details, however, are given). 

(Abstracter'!s notes Essentially complete translation. | There are 2 figures 

and 3 references; 1 Soviet-bloc and 2 non-Soviet~bloc,. 


ASSOCIATION: Fiziko-tekhnicheskiy instatut AN USSR Khar'kov (Institute of 
Physics and Technology. AS UkrSSR, Khartkc-) 


SUBMITTED : December 30, 1960 
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AUTHORS: Bolotin, L. I., Bomko, V. A., Revutskiy, Ye. I., and 


Sidorenko, I. S. 


TITLE: H-mode accelerator 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 12, 1961, 1426-1430 
~ 


TEXT: The Berkeley type linear accelerators working on the E510 mode have 


several disadvantages. An H,44,7mode linear accelerator is suggested. A 


particular feature of such an accelerator is the much lower resonance 
frequency. 8-cm wide drift tubes are connected to opposite sides of the 
cylindrical copper resonator (75 cm wide, 120 cm long). The electrical 
field has a sinusoidal distribution along the resonator. The best way of 
preventing the maximum of the 5. component in the loaded resonator from 


moving toward the smaller accelerating gaps is either to change the ratio 


x = L (S = gap length, L = length of accelerating section or to change the 


inductance of the accelerating units. The increase in the length of the y 
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accelerating sections from period to period was calculated from the formula 


G_cos? sin We: ices E denotes the maximum of the time 
n s h max 


average of electrical field strength, GC. = field consumption factor at the 
n-th gap, 9, = synchronous phase. The plant yielded protons with energies 


of 1.5 - 2 Mev which is in good agreement with the theoretical calculations. 
The Q factor was 6250. The shunt resistance was 28 megohms, which requires 
an h.f.-vower of some 20 kw for acceleration. The device described can be 
used for the acceleration of heavy ions (carbon, nitrogen, oxygen, neon, etc.) 
with low initial energies (8 ~0.01). There are 3 figures, 1 table, and 4 
references: 1 Soviet and 3 non-Soviet. 
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moderate values of ag. Formula (8) was exverimerntally veritie 
the electrolytic-bath method. in conclusion, the ootained f 


: 
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can be used in vractice. There are 2 Ti:ures, 1 table and 35 reteren- 


es: 1 Soviet-—bdioc and 2 non-Soviet—bioc. The rererence to + 
Bnglish- language publication reads as follows: 4. Smit and 2.L. Cliv- 
tern, Rev. of Se. Ins str., 26, 2, 220, 1955. 
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ASSOCIATION: Pizyko-tekhnichnyy instytut AN URSR (Physicotechnical 
Institute of the AS UkrRSR), Kharkiv 
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$/120/62/000/002/031/047 
E140/E163 
AUTHORS: Berezin, A.K., Stupak, V.G., Berezina, G.P., 


—Bolotin, Lt, Lyapkalo, Yu.M., Solopikhin, D. Pa, 
and Bondarenko, V.P. 


TITLE: High power electron gun for operation under 
difficult vacuum conditions 


PERIODICAL: Pribory i tekhnika eksperimenta,,no.2, 1962, 136-138. 


TEXT: An electron gun is described giving 20 A at 25 kV 

in a vacuum of 5 x 1077 mm Hg. The cathode is a cylindrical 

tablet of lanthanum hexaboride, vacuum-sintered, and located in : 
the homogeneous region of the focussing magnetic field. ! 

A grid-form anode is used, resulting in a smaller defocusing 
field than the more usual pierced disc (Fig.1). The transparency 
of such an anode is also satisfactory. The anode mesh is of 
tungsten wire 60 1 diameter with a pitch of 1.5 mm. In plasma 
interaction experiments the gun was used for several months under 
continuous evacuation without replacement of any of its parts. 

There are 4 figures. 
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ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR 
(Physicotechnical Institute, AS Ukr.SSR) 
SUBMITTED: July 26, 1961 


High power electron gun for ... 
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BEREZIN, A.K.; STUPAK, V.G.; BOLOTIN, L.1,; BEREZINA, G.P. 


Passage of intensive pulse electron beams through dielectric 
pipes. Part 1. Zhur.tekh.fiz. 32 no.5:593-599 My 62. 
(MIRA 15:7) 
1. Fiziko-tekhnicheskiy institut AN USSR, Khar 'kov. 
(Electron beams) (Dielectrics) 
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AUTHORS: . Berezin, A. K., Stupak, V. G., Bolotin, L. Tey and 
_ Berezina, G. P. aor 


TITLE: The passage of intense pulsed electron beams through 
dielectric tubes. IT 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 5, 1962, 600-605 


, 


VEXT: The energy spectrum of 35 kev electrons in quartz and glass tubes | 
ny 


of diameter 9 mm and length 60 mm was oscillographed with the help of an. 
electrostatic analyzer (angle of aperture 2°). A group of slow and another. 
of fast electrons (35 kev) were observed. A study was made of the 

behavior of these groups in their dependence on the beam energy, the edevent 
strength, the pressure of the residual gas, and other factors. The 
following conclusion'‘is drawn from these observations: When the pressure 

in the tube is above a critical pressure, ions and slow secondary electrons 
are generated by the electron beam in the tube. The ions are trapped near 
the axis and the electrons travel to the wall. At a certain instant 
reneutralization starts. The eleotron beam contracts and a radial and 
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af 
longitudinal "sagging" of the potential occurs. At the same time the 
secondary electrons return to the axis of the tube. On account of the 
"sagging" of the potential these electrons are accelerated in the direction: 
of the analyzer and also in the direction of the anode. The energy of the: 7” 
slow electrons is determined by the amount of longitudinal sagging. The V 
energy is proportional to the current strength and the velocity of the 
electron beam. The longitudinal sagging is perhaps largest at the instant 
when the current density attains its maximum value, and probably at this 
sane instant the accelerated electrons have their maximum energy. With 
increasing contraction of secondary electrons at the axis there occurs a 
new density distribution. The beam of the seccndary electrons begins to 
broaden, and the sagging decreases. The density and the sagging change more 
rapidly with increasing pressure. K. D. Sinel'nikov and Ya. B. Faynberg 
are thanked for discussions end advice. There are 9 figures. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Physico- 
technical Institute AS UkrSSR, Khar'kov) 


SUBMITTED: June 17, 1961 
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ACCESSION NR: AT4036049 $/2781/63/000/003/0125/0138 


” AUTHORS: Berezin, A. K.; Berezina, G. P.; Bolotin, L. I.; Lyapkalo, 
Yu. M.; Faynberg, Ya. B. 


“TITLE: Interaction of pulsed high-current electron beams with a 
. plasma in a magnetic field 


' SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
' termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob- 
' lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 

. problems of controlled thermonuclear synthesis); doklady* konfer- 
entsii, no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 125-138 


TOPIC TAGS: plasma research, plasma magnetic field interaction, 
- plasma wave absorption, plasma wave reflection, electron beam, mi- 
cxrowave plasma, plasma electromagnetic property 


ABSTRACT: The investigation reported was aimed at determining the 
energy losses of a beam passing through a plasma, the conditions 
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‘under which oscillations are excited, the frequency spectrum, the 
amplification coefficients, the character of instability, and com- 
parison of the experimental data with the theory. The electron beam 
had an approximate energy 15 keV and a current 5--8.5 A. It was 

injected in a quartz and glass plasma chamber, ionizing the air in 
it, producing a plasma, and interacting with the latter. After 
passing through the plasma the beam was electrostatically analyzed. 
The procedures used to measure the various parameters are described. 
The experiments have shown that the beam loses an appreciable part 

of its initial energy (~18%). This energy is consumed in excitation 
of oscillations and heating the plasma. Some 50--60% of the energy 

-loss goes to excitation of longitudinal space~charge density waves 
and transverse electromagnetic oscillations; this agrees qualitative- 
ly with the theory. It follows from the measurements that the am- 
plification coefficients and the maximum resonant frequency are also 
in satisfactory agreement with the calculated data. The longitudinal 
space charge density waves excited in the plasma and in the beam have 
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t 
‘phase velocities which are smaller than the velocity of light in 
vacuum, and have intensities which reach 50--60 kV/m at the end of 
the interaction region. A small group of the electrons (1--4% of 
-the total current) experiences an increase in energy up to 50%. 
if the electron beam is initially modulated, its frequency experienc- 
es a Doppler shift at the end of the interaction. Orig. art. has: 
7 figures and 5 formulas. : 


ASSOCIATION: None . 


SUBMITTED: 00 DATE ACQ: 21May64 
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Legend to Enclosure 01: 


1 - electron gun chamber, 2 - cathode heating, 3 -cathode post, 
4 - cathode, 5 - solenoid for focusing longitudinal magnetic field, 
6 - tube for producing pressure drop, 7 - plasma chamber, = 
bellows,9 - mechanical leak valve, 10 - 'retarding field! analyzer, 
11 - second analyzer grid, 12 - third analyzer grid, 13 - Faraday 
14 - entrance flange for measurement of the beam current, 
vacuum window for pumping out the plasma chamber, 16 - 
cells, -17 - line supply, 18 [ to oscilloscope, 19 - water, 


pump, 21 - filament transformer, MK®- microfarad, KOM - 
kilohm, OM - ohn, ak 


° 
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BEREZIN, A.K.; BEREZINA, G.P.; BOLOTIN, L.I.; FAYNEERG, Ya.B, 


Interaction between pulsed heavy-current beams and a plasma in 
a magnetic field. Atom.energ. 14 no.32249-256 Mr 163, 
(MIRA 1682) 
(Blectron beams) (Plasma (Ionized gases)) 
(Magnetic fields) 
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ACCESSION NR: AP4020575 §/0057/64/034/003/0169/0473 
AUTHOR: Zagorodnov, 0.G.; Bulotin, L.I.; Bakhtin, V.D. 


‘TITLE; Measurement of high-frequency fields in a plasma waveguide 


“SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.3, 1964, 469-473 


‘TOPIC TAGS: plasma, plasma waveguide, field distribution, field strength, field dis- 
tribution measurement, field strength measurement, electric probe, electron bean 
.field measurement 7 
ABSTRACT: The longitudinal component of the high frequency electric field ina pla: 
_Sma waveguide was measured. The mercury vapor plasma was contained in a 7°cm diane~. 
ter glass tube and was excited at 120 Mo by an external electrode at one end. The 
measurements were performed over a range of plasma densities yielding phase veloci-— 
ties from slightly greater than 0.70 to Slightly less than 0.lc. No external nagne=- 
tic field was applied. The radial distribution of the longitudinal electric field 
was determined with an electric probe that was movable radially within the plasma. 
Standing waves were produced by a reflector, and the probe was moved in a Plane of 
maximum electric field. The field amplitude was found to reach a maxinum at a radius 
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‘tiate this, and it seems dowbtful, The authors also state that the equivalent shunt 

‘resistance is considerably smaller than the theoretical value at the lower phase 

-velocities, and they account for this as a result of collision frequencies compar- 

able with (although smaller than) the wave frequency,7 "In conclusion, we consider 

‘it our pleasant duty to-express our gratitude to Ya.B.Faynberg for his ‘sekerene in 
oy ‘the work and for valuable suggestions." Orig.art.has: 7 formulas and 5 figures. 
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| ACCESSION NR: AP4042003 §/0057/64/034/007/1266/1271 


| AUTHOR: Bomko, V. A.g Revutskiy, Ye. I.; Bolotin, L. I. 

‘TITLE: The high~frequency characteristfes of a linear ‘accelerator 
‘€or multicharged ions of energy up to 1 Mev per nucleon operating 
‘on an H,,,)7wave 


|SOURCE: Zhurnal tekhnicheskoy fiziki, v. 34, no. 7, 1964, 1266-1271 


TOPIC TAGS: multicharged ion linear accelerator, linear accelerator 


‘ABSTRACT: A linear accelerator has been designed for multicharged 
‘tons accelerating up to 1 Mev per nucleon operating on an H)1),“wave. 
“The 6-m wavelength was selected, The diameter of the drift tubes was 
8 m, which was constant along the whole accelerating system. The 
‘maximum voltage in the gap was 72 kv/em. Experimental investigation 
ief the high-frequency characteristics of the accelerating system showed 
|that proper frequency of the resonator, corresponding to the excita- ! 
ition of H,,,~oscillations in it, is 50.1 Mcps, almost the same as the’ 
{calculated value. The Q-factor is 7363, and the shunt resistance ; 
‘45 228,2 Mohm, It is seen that this system, designed for a 6-m wave-: 
\Length, has a rathar high shunt resistance, approximately four times 
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[higher than that of the Egy9 system on the same wavelength. Thus, the 
laccelerating system on H,,);"™wave appears to be much more effective 

i than the Eoin for the investigated energy range. The value of high= 
‘frequency power needed to establish the calculated value of the 

, accelerating field at the shunt resistance value shown is 80 kw per 
‘pulse, in contrast to 400 kw needed in Berkeley, Yale, and England 
for the same energy at the output. Orig. art. has: 5 figures, 

1 table, and 3 formulas. Z 
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‘ AUTHOR: Berezins AS Kes Feynbere. You Bs Bolotin, Le L, 1.3 Berezina “Gs P (>. 


: _ | eS RRS RY SHEP eRP LS : 
TITLE: High-frequency. oscillations resulting from the interaction of an electron ene 
_ beam with plasma _ a se | 


“SOURCE: Atomeya energiya, ve 18, no. i; 1965, 5-14 j 
; TOPIC TAGS: electron beam osei llation;- Silesia ‘oscillation, electron plasma inters. han 4 
i action, PASSKe convective instability, oe longitudinal wave Pre | 


i APSTRACT: Experiments’ were performed on the detection and investigation of the 
i oscillations generated in the beam. and plasma as a result of their interaction. The | 
‘experiments were carried out under the condition that the Sreeeren Langmuir plasma: 

\ frequency wg was smaller than the electron cyclotron frequency . Measurements a 
-i.were made of the frequencies of the waves generated in the beens their phase ve-. . 
(-4+ Jecities, the amplificetion factors, the intensity of the electric Meld, the abso-.. 

.- lute values, and the spectral distribution of the oscillation pover. The measure~ — 
a ments were conducted for standing and traveling waves at currents of § and 8.5 emp 
' in a longitudinal magnetic: field of from 720 to 1320 gauss. The frequency of maxi~ — 
|) mum sia ed oscillations. for 5 va current was of) = 0.53f9, where fo = tg /20 , - “ 
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| develops | during the interaction between the: electron beam, and the plasma, The - 


: L 25281-65 
i ‘ACCESSION NR: 15003097 


=) 


2 ‘which coincides. with calculated eta For & cirrent of 8.5 amp fy #0. hity. The AE 


experimental ‘values. for the: amplification factors were from 0.21-t0 0.26 em, which | 
were close to the calculated 0.32 cm vi, Graphs show that a. convective instability — on 


oscillations generated within the frequency range from 800 to 1100 Mc/sec are lon- . 


") gitudinal waves in the beam and plesma brought about by the Cerenkov-Vavilov effects 
| Orig. art. has: 9 Poe ana h formes Pe eres . [JA], 


"| ASSOCIATION: none 
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| ACCESSION. nit | aeoone0 : "/0089/65/018/003/0271/0273 | 


|-arPLE: | Determination ‘of ‘the total enerey lost by an electron bean 
interacting with the, pissms ; 


AUTHOR: Bereziny Ae Ke; ayaborg, 0.3, ;Bototin, Je I, ;Heregina, G.Pe a 
Z| 
2 


SOUROB: atounaya: energiya, We 18, 0, 35. 1965, 271-273 


M0PIC TAGS: plasma. dean: interaction, pleema magnetic. fiela Anter- ae 
“action, power: ioss, calorimeter | ia el 


"ABSTRACT: “Phe: work puippienbats: earlier ‘experiments: (Atomnaya energiya 
Vv. 14, 249, 1963; Pizika plazmy 4° problemy upravlyaemykh termoya~ ives 
-dernykh reaktsly ee Physics and Problems of Controlled Thermo- | 
“nuclear Reactions], no. III, Kiev, 1963, p. 125) on the determination aed 
of the spectra of the longitudinal component of energy of & pulsed =| 
| electron beam with energy 15 keV. interacting with plasma 4n a longie |. 7.» 

_ tudinal magnetic field, The earlier experiments analyzed only part. |. -. 
of the beam (1--3%0f- the total current through the plasma), but in 
the present experiments the total beam was analyzed using a high- 
sensitivity calorimeter. The oquloment A) similar ‘ts that used in 
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| AUTHOR: ‘Perezin, As Kes. Penezina, S. Bs velsiinst i 3 divankalos Xu. Ho; Fayre | 


Sei: 


“paren: ‘Interaction. of modulatea heary-ourrent L nase electronic penne with a ; 
a plasma ina Aongitudinal magnetic. Meld. : mee ae og 


“SOURCE: -Atomaya energiya, v. 18, no. - 1965, 315-322 
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a ABSTRACT: The authors report the results of experimental investigations of the 
| interaction of modulated | héevy— current pulse electron beams va & plasma situ- | 
~ | ated in a longitudinal magnetic field. Tne experimental set-up is illustrated in. i 
. .: Fig. 1 of the Enclosure. The plasma was produced by the beam it self. Frequency 
| spectra of the oscillations excited by the interaction between the plasma and 
initially moduleted aswell as unmodulated. electron beams with currents of 5,°3.8, : 
| and 2,3 anpwere obtained. The results show thet under certain conditions the modu. i 
| leted beam interacts with the plesma more strongly then the unmoduleted one, and: 
4 dongitudinal waves with pene sexatly ee Stetrie field intensity (by a factor. 


gal: (Card, an. 


SA nee ons mene nema inane seheenenraneienteniteeeieeetateataeetan eee eet ee tes Cee ee eee nee eee ey ae oom 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206120012-7" 


"APPROVED 


wees ar Sea eA: | Se 


FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206120012-7 


Liseaes es. 


“hocessnon mae APs0%2\6) 


‘|-of approximately 7) :than -the beam Without initial modulation are then excited - 
in the beam and in the plasma. The distribution of the longitudinal compo- — ” 
‘nent of the high-frequency field in the plasma slong the system axis was investi- . 
gated by means of the set-up shown in Fig. 2 of the Enclosure. These distributions 
i made it possible to caleulate the spatiel growth increments for different values of 
., the beam current and for different powers ‘of initial modulation. For currents 5, —— 
“} 3,8, and'2.3 ap wih. initial modulation of 600 watts, the increments were found to | 
+ be 0.13, 0.09, and 0.06 em, respectively. The energy loss due to the initial =| 
'! modulation, amounting to about 7.23% of the initial energy of the beam, is in : 
-.) agreement with earlier measurements. Orig. art. has: 7 figures, 4 saa si ae 
eats . ; Sa (1 are 
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| TITLE: Investigation of a linear induction: accelerator ny ae oe 
/ SOURCE: ‘Thurnal tekiinicheskoy rizixi, VO. 35, nO. 4, 1565, 635-642 © 


TOPIC ‘TAGS: Linear accelerator, electron acceleration, plasma, betatron, plasma 
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| ABSTRACT: The authors have tgiventigated the: bahavior of the "Linear plasma ! 
2 on’ - propused | earlier by one of then. (Ya, 3 -Faynberg , Atomnaya-energiya;, Al, Ay: iting =e 
1313, ‘1962).. The ‘apparatus consisted of a 100 cn: long 4 cm diameter glass discharge 9 
-_ tube surroumled for 60 cn of its length by 12 toroidal iron cores each bearing a 
' single copper turn. Plasma was ‘produced in.the discharge tube by high frequency 
 disebhrges between electrodes at the- ends , and. a 25 kV 0.6 pid capacitor was dis- 
.charged . through the copper turns. The "yun away" electrons accelerated by the in~ 
-duced electric field were the principal object of stiwily. The mean energy of the 
"yun away" electrons was found to be considerably less than should be expected from — 
ithe atrength of the accelerating . aac te Plasma. polarization ami gala gras effects ~~ 


[cord 1 re 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206120012-7" 


PEEROVED beste REESE Bite adapeil brninacieed: saa 7 


“149252465 ee ee ; 
~ AcoESsrON WR: “AP5010801. 4 a ao eae . [ 


were sought. to ‘account for this Seanad electron energy, and both were found. The 
“plasma polarization was detected by observing with an escilloscope the signal from 
‘external electrodes neax the ends of the discharge tube, and development of plasma 
-: instability was. followed by measuring the radistion from the oscillating plasma in 
“the microwave region. Unier some conditions accelerated electrons were observed. 
‘traveling in the backward direction. It is. suggested that these may result froma | 
pinch effect, but further experiments will be required for their elucidation. "In | 
conclusion, - the authors express their gratitude to N.A.Khizhnyak for discussing the! ~ 
yesults of the work." Orig. art. has: 2 formulas and 6 Zigures. i 
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a ; TOPIC TAGS: high energy accelerator, electron beam, plasma accelerator, plasma ae fe 
; | waveguide : : 
a ABSTRACT: Plasma Waveguides and nhoncompensated electron and jon beams can be uti | 
| lized as accelerating systems in linear Secelerators, (Faynberg, Ya. B., Symposiun | 
oA | CERN 1, 84 1956); Atomanay energiya 6, 431 (1959)). in such systems, slow elec- 
; | tromagnetic waves Vv, $c are propatated, which are nec 
i tion. The waveguide properties of restrained plasma and honcompensated beams are — 
displayed in the case of waves in the meter and centimeter range even for com~ 
ford V/s #3 : nie 
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paratively small plasma densities around 10% to 1013 em 3), 
the high-frequency energy losses during wave propagation 
lisions of plasma particles, are small. 
1023) is many orders greater than is nece 
in the microwave range. 

| wa 


Under these conditions| ‘. 
» which are due to the cole!" 
The density of electrons in 


gh the plasma, 
are insignificant, from 10-5 to 1076 
re "transparent" 
tion the parti | 
coherent acceleration, 
(1956)), However, 
tens of amperes, these losses 
/are determined by the plasma, 
{large field strengths or eliminated altogether, 
crease in the permissible voltages of the accele 
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*. erease in the high-frequency energy losses. It is also important to concentrate 
ithe electromagnetic energy in the radial direction only in the regions where the i 
‘accelerated particles are moving. Thus for a given field Strength the electromag= | 
metic energy flux decreases markedly. If the fluxes of accelerated particles are ico 
‘large, the waveguide properties necessary for acceleration can be ensured by the 

| 
| 
i 
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“- particles of the beam which are not entrapped in the acceleration process, through 

 iwhich particles the entrapped particles move. The beam itself which is injected 

- idnto the accelerator operates under these conditions of an accelerating system. To 

 jelardfy the possibilities of particle acceleration by means of electromagnetic 
Waves excited by charged particle beams, and also to investigate the influence of 

7 tbeam instabilities upon the acceleration process, the Physicotechnical Institute, | : 

“. jAcademy of Sciences Ukrainian SSR conducted theoretical and experimental investi- es 

vc. gations on the interaction of charged particle beams with a plasma. These investl- | 

‘gations were intended to lead to, not the design and construction of a definite ac-| 


icelerator model, but the physical processes occurring during the interaction under |. 


consideration, and in this way to a determination of the possibilities of plasma is 
methods of acceleration which are being developed at this institute. The theory Se 
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zs | developed up to the present time of the interaction between beams and plasma has 
~~ ;been essentially a linear theory, As a result of the work of V. D. Shapiro and V, fat 
lear 9/5. fe 
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I, Shevchenko at this institute for the case of beams of not 
‘nonlinear theory has been created which 
-{teraction of an initially nonmodulated b: energetic beam with a plasma 
.‘from the initial stage to saturation. As is shown, a large part of the beam's 
energy of ordered motion (75% of its initial energy) is lost by the beam as a re-~ 
+} Sult of collective interactions with the Plasma. Thus the energy expended upon 
2. fexeitation of oscillations amounts to 30%; upon increasing the thermal energy of 
«| the plasma, to 30%; and upon increasing the thermal energy of beam, to 15%. The 
ys, /experimental investigations of this interaction were carried out by I. F. Kharchen~/ 
Tko and A. K. Berezin and their respective co-workers. Their results ara in agree~ - 
‘iment with the theory of M. F. Gorbatenko, The mentioned institute has also car- 
ried out further theoretical and experimental investigations on the problems of 
. {electromagnetic wave propagation in plasma waveguides excited by high-frequency wall 
-.}sourees, The experimental studies, by 0. G. Zagorednov, et al., showed that the re- 
. {sults agree well with theory under conditions of insignificant nonlinear effects, 
_ |Current experiments are concerned with highly-ionized plasmas with density 10!! to ee 
- 12022, Orig. art. has: 4 figures, 1 table. - ‘ a 
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‘TITLE: Time variations of high frequency oscillations during development of | 
\dnatabiiity in a beam-plasma system : H 
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|SOURCE: Zhurnal tekhnicheskoy fiziki, ve 35, no. 8, 1965, 1378-1384 
{ 
‘TOPIC TAGS: plasma instability, plasma beam interaction, plasma oscillation, 
,electron beam, magnetic field 

i 

(ABSTRACT: The authors have continued their investigations, described in the pre~ 
‘ceeding paper (ZhIF, 35, 1372, 1965; see abstract AP 5020720) , of the production of 
/plasma by an electron beam traversing a ges in a Longitudinal magnetic field. The ! 
‘authers deseribe their apparatus in the preceding paper and in mere detall elue- i 
wWwhere (Plaika Plasmy 1 problemy upravlyoyemogo termoyndernoge sintesa, Vol.4d. Ind. 
AN USSR, Kiyev, 1964). It was found that oselllations are excited at integral mule! 
.tiples of half the Larmor frequency and that the width and peak frequency of the 
;spectrum of these oscillations vary periodically at the frequency of ionic sound, 
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iThe spectrum narrows with increasing pressure and broadens with increasing beam 
jeurrent. When the magnetic field strength ig increased beyond a certain value, the: 
, Oscillations cease to be continuous but come in bursts which follow each other at 
; intervals that decrease with incressing magnetic field strength, Tilting the bean 
‘moderately with respect to the direction of the magnetic £1eld so as to introduca i 
x small transverse velocity component increased the amplitude of the oscillations 
iby twe orders of uagnitude. Tho reasons for the pulsation of the oscillations at 
'high £ield strengths, for the increase of the omplitude of the Oseillations in the | 
| presence of a transverse electron veiooity component, and for the periodic varia- | 
| tion of the spectrum of the osoillations are still obscure, Orig. art. has: 7 f4- 
gures, 
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. TITLE: Suppression of low-frequency oscillations in two-stream instability by 
- prior modulation of the electron beam . 


- SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma vy redaktsiyu. 
. Prilozheniye, v. 3, no. 9, » 354-357 


TOPIC TAGS: plasma instability, plasma oscillation, plasma bean interaction, elec-, 
, tron beam, beam modulation 


‘ ABSTRACT: This is a continuation of earlier work (coll. Vzeimodeystviye puchkov 
zaryazhennykh chastits s Plazmoy [Interaction of Charged Particle Beams with a 
. Plasmaj, p. 18, Kiev, 1965), where it was shown that development of a two-stream 


_ instability is accompanied, besides high-frequency oscillations (1000--6000 Mes), te od 
: Also by low-frequency oscillations (10 kes--30 Mes) and by intense ion currents. | 


‘To check on the cause of these iow-frequency oscillations and to find methods of : 
: Suppressing these escillations, the authors experimented with an electron beam (up eo ot 
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| | 
to 100 ma) of 2--5 kev particles injected into an interaction chamber situated in 
/ @ longitudinal magnetic field of intensity up to 2000 oe. ‘The experimental setup 
‘was similar to that described earlier. The results show that the low-frequency 

; OScillations are caused by the high-frequency ones and can be suppressed by modu- ! 
' lating the beam at a modulating frequency equal to twice the electron gyro frequen-' 
' cy. The prior modulation of the beam suppresses also the high-frequency oscilla- 


' tions. The suppression efficacy increases with increasing depth of modulation. 
; Orig. art. hes: 2 figures. -. ; 
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8STRACT: The authors consider the po 

fundamental processes which take place dq 
Poiasma and determine the basic Parameters and relationships which are cha 
| for this interaction. The electron temperature, ion temperatur 

are determined. The measurements were made for instantaneous a i 


: 


Zz Ww assed through a 
discharge tube in which the pressure was varied from 8+10" to 10°2 mm Hg. The cur- 


rent pulse duration was 4.5 usec with a prf of 50 cps. The beam was 20 mm in diameter, 
The density of the Plasma formed during passage of the beam through the shock tube 
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— 
ABSTRACT: A method of generating powerful electron beams and the use ef these beams 
jto generate large amplitude electrostatic waves 


| 
i 

and to heat a plasma are described. 

is linear betatron constructed for this study consists of an electron source and an 
accelerating section formed by a power transformer with unity transformation coeffi- | 
cient. The outline of the design is given in a block diagram and its operation is dis~ 
cussed. An electric field of 6 kv/em was achieved in the accelerating section. The’ | 


total potential of 200 ky resulted in electron beam currents of 1000 A. The analysis 
of the design has shown that the most suitable source of energy is a series of Capaciy 
tors with Spark-gap switching. This scheme eliminates synchronization problens and “ 
provides a desirable current pulse. The design reported here can basically serve as 


betatren accelerator, Mev accelerator 
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ABSTRACT: The aim of .the experiments described in the 
instability in electroh beams generated in a plasma by 


'pun-away" condition. The 4 
celerating system consists of 12 toroidal cores with one-turn coils. These coils se 


energized by a capacitor dis 
The Secondary circuit, formed by a plasma column 4 cm in diameter, was thus 


The plasma, initially generated by a 0.5 kw HP 
on 3, The polarization effects, generated cur- pe 
spectrum of the induced oscillations were stud- | 


Typical currents of 30 amp with 


erated. This is considerably below the available 
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Stored energy and is explained by the observed oscillations radiated by. the plasma and 
Correlated with the current pulse, ectron beams moving in the opposite direction to 
the applied field were also observed. These were correlated with the radial pinching 
of the plasma. Orig. art. has: 7 figures. 
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BOLOTIN, N. I. -- "Aspects of the Symmetry of Certain Structures in 

Greece in the Fifth Century B.C." Hin higher Education USSR, Leningrad 
Order of Labor Red Banner Construction Engineering Inst. Leningrad, 1955, 
(Dissertation for the Degree of Candidate of Architectural Sciences. ) 
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VENERAKI, I.E.; BOLOTIN, N.K. 


Experimental determination of heat in the steam generation of 
diethylene glycol. Gaz. prom. 9 no.3:30-32 '64, 
(MIRA 27:9) 
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BOLOTIN, N.N., elektromonter, 
Repairing electric motors for pumps type Pa-22. Energetik 1 no.&:27 8 15%. 
(MERA 6:8) 
(Blectric motors ) 
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AUTHOR: Bolotin, S. (Engineer; Lieutenant commander); Veselkov, A. 

ORG: ene. 

TITLE: Repair by the crew's hands 

SOURCE: Tekhnika i vooruzheniye,no. 2, 1966, 54-56 

TOPIC TAGS: marine engineering, marine equipnent ,-naveiforeesexeaat ion 


ABSTRACT: ‘The activities taken by the crew of a ship with respect to the repair and main-: 
tenance of engineering equipment during a long navigation in open sea are described and 
highly praised. The vessel in question was under the command of Lieutenant Commander 

P. Shmyrev. A high care of engines and compressors to keep them in operating condition 
was continuously applied by the crew. A mixture of epoxy resin with cast iron chips was 
successfully used for stopping up holes in corroded surfaces of water pumps. The experi~ 
ence of skilled crew members for determining, from outside, the causes of malfimctioning 
mechanisms was widely used on the vessel in order to avoid as much as possible the unnec- 
essary dismantling of equipment. Only prescribed and well purified oils and greases wera 
used for lubrication. Boilers and engines were regularly cleaned and anticorrosive agents 
were applied. The crew was well trained for execution of repairs and reworking of con~ | 
stituent parts and materials. Members of the crew were encouraged to enroll in corre- 
sponding schools for studies of engineering subjects. 
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VYDRIN, Andrey Ivanovich; GAMUS, Moisey Zalmanovich}~BOL(TIN, V.D., inzhe, 
ce retsenzent; REZNITSKIY, L.M., kand. tekhn. nauk, red.; BORODULINA, 
I.Acy red. isd=va} BARDINA,, A.Acy tekhn. red. 


(Partial mekhanisation and automation in assembly shops] Malaia 
mekhanizatsiia i avtomatizatsiia v sborochnom tsekke. Moskva, 
- Gos. nauchno-tekhn. izd-vo mashinostroit. lit-ry, 1961. 164 p. 

(MIRA 14:8) 


(Machine-shop practice) (Automation) 
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VSDRIN, AJI.3 GAGUS, 1.2.3 béAhioeev, 4.Ye.5 LOLCLIN, V.0., inch, 
retsenzent ; 7 ee 
[Heckanization of labcr-consuming uperations in the 
manufacture of steam turbines] Mekhanizatsiia trudo- 
emkikh rabot v paroturbestroenii. Moskva, Mashino- 
slroenie, 1964. 231 p. (MIRA 17:9 
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AUTHORS: Akhmatov, A. P., Blinov, P. Teg lotin, V. F., Borodin, 
A. V., Gavrin, P. P., Zavoyskiy, Ye. K., Kovan, I. Aes 
Oganov, HM. N., Patrustiev, B. I., Piskarev, Ye. Ves 
Rusanov, V. D., Smolkin. Ge Ye., Striganov, A. Re, 
_Frank-Kamenetskiy, D. Ae. Cheremnykh, P. A., Chikin, H. ¥. 


TITLE: Magnetoacoustic Resonance on the Plasma IN 


PERIODICAL: Zhurnal eksperimental ‘noy i teoreticheskoy fiziki, 1960, Va 
Vol. 39, No. 3 (9), pp. 536-544 i 


TEXT; The authors wanted to study the penetration of oscillations into 
the plasma taking place transversally to a static magnetic field. Fron 
the physical point of view, this process has a course Sinilar to 
acoustic oscillations, with the difference that the magnetic pressure 
H2/8n, and not the 88s pressure, is effective here. (1) is written dosn 
as a resonance condition: aly fuk Vane = 1, where a is a dimensionless 
number characterizing the type of oscillations, Ho the strength of the 
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static magnetic field, P the density of the Plasma, W& the cyclic 
frequency, and R the radius of the plasma cylinder. The following is 
written down for the radial amplitude of the plasma motion velocity: 
vp Hu /Hy a H/ Yang (H = strength of the magnetic alternating field, 
Yoh = Phase velocity of the magnetic field). The interaction of an a, 
electromagnetic high-frequency field H with a cold plasma was me 
experimentally investigated in a cylinder in the presence of an axial 
quasistatic magnetic field Ho. Fig. 1 shows the scheme of the apperatus 

used for the experiments. In one such experimental series the alternating 
field had a frequency of 12.5 Mc /sec, while in another series the 

frequency was 50 Me/sec. The plasma glow was recorded by means of an 

O9Y-19 (FEU-19) photomultiplier and an OK~-17™ (OK-17M) oscilloscope, 

while the penetration of high-frequency oscillations into the plasma and 

the radial amplitude distribution of the magnetic alternating field were 
studied with the aid of a magnetic probe. The experiments were conducted 
with hydrogen, helium, argon, and air at an initial pressure of 
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ieee 6.10°? torr. The oscillograms of Figs. 2,3 show that resonance 
phenomena appear in the range between 300 oersteds and 5 kilooersteds. 
Fig. 4 shows the effect of resonance on the spectral lines of hydrogen. 
There is a dependence of the amplitude H, of the magnetic resonance 
field on the amplitude of the H-fielda. Fig. 5 shows the spatial : 
distribution of the amplitude Hy of the resonance field in hydrogen and 
argon. As may be seen from Fig. 6, the resonance shows a fine structure. 
This effect is being further investigated. A gas temperature of 2.5 ev 
was calculated from the Doppler broadening of the Hg line (Figs. 7,8) 
corresponding to 0.8 A. Experimental data for H, confirmed the validity 
of equation (1). Experiments with argon at frequencies above the hybrid 
frequency yielded no appreciable difference as compared with the effect 
observed with frequencies below the hybrid frequency. The authors 

assume that the appearing oscillations propagated obliquely, not 
perpendicularly to H,. This was confirmed by measurement of the 
azimuthal component of the magnetic field He (Fig. 9). The authors thank 
I. V. Kurchatov, Academigian, for interest displayed in the work. There 
are 9 figures and 4 references: 2 Soviet, 1 US, and 1 German. 
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BOLOTIN, V.F.; ZAVOYSKIY, Ye.K.; OGANOV, M.N.; SMOLKIN, G.Ye.; 
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[Use of electron-optical light amplifiers for spectroscopic 
studies of a weakly radiating plasma] 0 primenenii elektronm- 
opticheskikh usilitelei sveta dlia spektroskepicheskikh is- 
sledovanii slabosvetiashcheisia plazmy. Moskva, In-t atomnoi 
energii, 1960. lp. (MIRA 17:2) 
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AKHMATOV, A.P.; BLINOV, P.I.; BOLOTIN, V.F.; BORODIN, A.V.; 
GAVRIN, P.P.; ZAVOYSKIY, YecK.; KOVAN, I.A.; OGANOV, M.N.; 
PATRUSHEV, B.I.; PISKAREV, Ye.V.; RUSANOV, V.D.; SMOLKIN, 
G.Ye.; STRIGANOV, A.R.; FRANK-KAMENETSKIY, D.A.; CHEREMNYKH, 
P.A.; CHIKIN, R.V. 


(Magnetoacoustic resonance in a plasma] Magnito-zvukovoi 
rezonans v plazme. Moskva, In-t atomnoi energii, 1960. 23 p. 
(MIRA 17:2) 
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_ | ACCESSION NR: AP3003708 $ /6048/63/027/007/0986/0990 e 
“AUTOR: Bolotin,V.F. ; nity sk Smolkin,G.yo.; Striganov,A.R. 
i BESTS NRT . 
e TITLE; Use of image intensizier tubes for spectronectric investigation of weakly 
Luminous lasmas /Report of the Fourteenth Conference on Atomic and Molecular 
aig: Epectroscopy held in Gor'kiy from 5 to 12 duly 19Al 


> SOURCE: AN SSSR, Izv.Seriya fizicheskaya, v.27, no.7, 1963 


TOPIC TAGS: image intensifier , plasma spectroscopy, photographic spectroscopy 


i 


‘ADS TRACT: The present paper is a general discussion, based on the literature and 

some preliminary and-tentative experiments, of the feasibility of using electron- 

optical image intensifiers for spectroscopic purposes. The results of the authors! 

“ preliminary experiments, involving pulse discharges in hydrogen and other gases, 
show that lines too weak to be recorded by the conventional photographic procedure 

: can he detected with the aid of an image intensifier. Comparison with line widths 

“, determined in other ways indicates that the image intensifier technique does not 

i introduce significant line broadening. It is noted that use of high amplizication . 

factors involves special problems.as regards processing of the photographic nega- 
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‘tives and subsequent microphotométry. /Abstracter's note: A block diagrean of the 
set-up is given, but the paper does not describe the intensifier tube or give any 
quantitative details.7 Orig.art.has: 3 figures. 


ASSOCEATION: Institut atomnoy energii im I.V.Kurchatova Aiadanid nauk SSSR (instin_ 


tute of Atomic Energy, Academy of Sciences, SSSR) 
SUBMITTED: 00 as _ _ DATE ACQ: O2Aug63 ENCL: CO- 
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Smolkin, G."Yér} ranchenko, S, D, 


+} Zavoysidy, Yeo Kj Skachkova, Yue Fes 6) 


ORG: none 


gee wy, we =e 
TITLE; Further development of the electrooptical chrenographic method Sititcamieues * 
7 eee plasma investigations clectrooptical chronograph sf 


Tf, ste, Jes 


| 
SOURCE: AN SSSR, _Komissiya po nauchnoy fotografii 1 Kinematografil, Uspekhi nauchnoy | 
fotoprafii, v.90, i964, “Vysokoskorostnaya fotografiya } ldnematografiya (High-speed photog- 
raphy and cinematography), 175-183 and insert facing page 169 


TOPIC TAGS: time measurement, electric discharge, 
diagnostics 


electrooptic image intensifier, plasma 


ABSTRACT: It was established carlier that the mu 
Prof, M, _M, Butsloy has a limiting brightness 
register single photons, theoretical discussior : 
solving time down to 10 
resolution of 3, 107, imi s in electrooptical chronography, 
This article surveys the principles of o i 


itistage electrooptic converter invented by 
amplification coefficient which allows it to 
18 showed that similar setups can have a re- 


plasma investigations using electroo 


ology. of electrooptical chronography, Including power feeding and synchronization of multi~ 
stage electrooptical converters and time scanning of converted images; and 2) physical 
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studies of the plasma including processes in spark discharge plasmas (circuit and block 
diagrams of setups for time scanning, spark channel Widening velocity data), use of electroop- 
tical chronography for the study of HF-field interaction with plasma (block diagram of a de- 
vice for the study of plasma luminosity during magnetoacoustic resonance), and a brief dis- 
cussion of special features of electrooptical investigation of plasmas, A resonator for the 
scanning systems was proposed by R, V. Chikin of the Butsloy laboratory. Orig, art, has: 

11 figures and 1 table, ae = 
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i 
AUTHOR: Bolotin, v. F.; Nemilov, N. F. BF ty 
: eee Sloe parca, SA ; 
TITLE: Identification 
fragment isotopes inclu 
Gj 


and measurement of the activity of long 
ded in the composition of the disperse 


. | SOURCE: USSR, Gosudarstvenn zovaniyu atomnoy energii, Doklady, | 
“| mo, 118, 1964, Identifikatsiya i izmereniye aktivnosti dolgozhivushe oskolo- 

chnykh beta~aktivnykh izotopov > Sostav dispersnoy fazy aerozoley, | 
41-52 : 


: i 
~lived beta-active 
phase of aerosols 


; 


TOPIC TAGS: radiometry, radioisotope, cesium, rhodium, zirconium, niobium, cesiun, 
_. Strontium, rutheniun, praseodymiun, yttrium, gamma Spectrum, beta spectrum | 


' ABSTRACT: The object of 


the study was to identify and me 
| nine long-lived beta-active gragment is 


{ 
| certain radiochemical plants: 
{ 
| 
| 


asure the activity of 
otopes present simultaneous) 
cesiun-137 


dymium-144, zirconium-95, and niobium-95 : | 
re present in pairs at equilibrium), The ah 3 
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. . OF beta and gamma radiation spectra, A scintillation gamma spectrometer was used 
for C3137, Ryloe | Zr95, Nb95 and Ce “4, which emit an inten 
; A scintillation b 
; quanta (S799 py106 
' decay (Prt) y90), 
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|AUTHORS: Bolotin, V. F.; Chutkin, 0. As i? 


| ase Of BA 


‘TITLE: Ionizing spectrometer of type 9014-01 for alpha-radiation ‘and its applica- 


| tion in the dutermination of small concentrations of alpha-active isotopes in aero- 
801s : 


SOURCE: Soyuznyy nauohno~issledovatel'skiy institut priborostroyeniya. Doklady, no,| : 
1, 1965. Ionizatsionnyy spektrometr ai'fa-izlucheniya tipa 9014-01 i yego primeneniye - 
dlya izmereniya malykh kontsentratsiy aerozoley al'fa-aktivnykh izotopov, 1-11 ie 
TOPIC TAGS: alpha counter, alpha particle detector, alpha particle spectroscopy, 
aerosol, uranium, plutonium/ 9014 01 poeeaine spectrometer Q 

i Ve 

|ABSTRACT: The construction of the type 9014-01 ionizing spectrometer for alpha- 
radiation and its industrial application in the determination of small concentra- 
tions of alpha-active isotopes in aerosols are described. Diagrams of the ionizing 
chamber, preamplifier, and a blook diagram for the installation are presented. The 
spectrometer was tested on artificially prepared aerosols of 0234 and Pu299 of 
known concentration. The experimental results are shown graphically in Fig. 1 on 
the Enclosure. It is suggested that the spectrometer should prove useful in the 
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monitoring of the maximum permissible concentration of alpha-active isotopes in the | 

‘atmosphere of industrial ané population centers. The authors thank A. D. Verevkin i 

for his help in the design of the preamplifier and V. Ye. Vishnyakov for his | 

participation in the experimental measurements. Orig. art. has: 5 graphs and 1 ' 

a2hequation. ; ; 
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Fig. 1. Spectrum of alpha-radiation of acrosol particles of 
uranium (.) dots, standard source ‘3 open ciroles, and cali- 
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‘ AUTHOR: Bolotin, V. F.; Ryabov, N. V.; Chutkin, 0. A. 7 | 
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TITLE: On the problem of compensating natural background beta-radioactivity in measur~ 
‘ing small concentrations of artificial beta-radioactive aerosols is 


‘REF SOURCE: ‘Tr. Soyuzn. n.-i. in-ta priborostr., vyp. 2, 1965, 106-113 


‘SOURCE: Ref. zh. Metrol. i izmerit. tekhn., Abs. 1.32.1217 


‘TOPIC TAGS: radioactive aerosol, radioactivity measurement, beta radiation, alpha 
radiation aN 

, AW 
|ABSTRACT : An improved method is described for measuring the a-radionctivity of a fil- 
iter by using an a-spectrometer consisting of a spectrometric scfadiation pickup and a 
{two-channel amplitude analyzer which may be used for isolating the spectial 
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| 
| 


regions 


\for a-radiation of Race and tact, Pulses from a-particles of all other short—and long- 
lived isotopes are discriminated. Soft ThB~S-radiation is discriminated by a thin film, 
iCompensation of the daughter products of radon and thoron is separate and independent. | 
‘The method is based on a constant ratio of the B-radioactivity to the a-radioactivity | 
jor the daughter products of radon and thoron. A block diagram is described for an ex- | 
jperimental instrument which was used in verification of the method. The experimental | 
i 
| 
i 
{ 


‘results are given. 3 illustrations, 5 tables, bibliography of 7 titles. N. Zevina, 
(Translation of abstract] 
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Railroad signs made of reinforced concrete on a wooden core. 
Zhel.dor.transp. 37 no.l0:80 O '55. (MLRA 9:1) 


1.Nachal'nik distantsii puti. 
(Signs and signboards) 
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BOLOTIN, V.I. 


Serious shortcimi in clarifying the advanced experience of 

aa ircas wockeres CNork experience of the Promyshlennaya Railroad 
Section employees." A.P. Tiashkun, 4.5, Paviiuk, B.P, Kosogorova. 
"Advance experience in major track repair." "Advanced methods of 
track maintenance (Collection of articles edited by Engineer A.¥. 
Haumov). Reviewed by V.I. Bolotin.) Zhel.dor.transp. 37 no.6: 
92-94 Je '56. (MLEA 9:8) 


1. NWachal'nik Noskovsko-Butyrskoy distantsii puti Severnoy dorogi. 
(Railroade--Managepent)(Zailroads--Maintenance and repair) 
(Tiaghkun, A.P.) (Pavliuk, 3.5.) ‘(Kosogorova, 2.P.) 
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1. Nachal'nik distantsii Moskva-Butyrskaya, Severnoy dorogi. 
(Railroads--Crossings) 
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PALe ewes TSHR OSRE 3 


BOLOTIN, V-1.,inzhe 


("Creep of railroad track and methods 


Book about track creep Reviewed by V-I-Bolotin). 


for conbatting it" ae a a (MIBA 12:1) 
Putt Pe iieedeectrace) (Al brekht, VG.) 
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BOLOTIN, V.I-, inzh. 


W a ny t 6 ra k fp UW p khoz oO 4s 22 
t CKhe ti i Ute n » NnOe 


Ap '59- 


1,Nachal'nik distantsii, atantsiya Moskva-Butyrskaya- 
° (Railroads--Maintenance and repair) 


(Drainage) 
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PUN SSS ev EGE EES 


BOLOTIN, V.I., inzh. 
Simple calculation of switch curves. Put! tea ae 
no.10: 44-45 O '59. 
1, Nachal ‘nik distantsii puti, stantslya Moskva-Savelov= 


ee (Rai lroads—-Switches) 
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pete Reka erissisia Ee EAE 


BOLOTIN, V.I., inzh. 


Effect of surface water diversion on the stability of the rail 
support. VYest.TSNII MPS 19 no.1:2427 '60. (MIRA 13:4) 
(Drainage) (Railroads--Track) 


SE ree 3 
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SOR URI aria BC, ER ee seme Be 


__ BOLOTIN, VeI., inzh. 


Mechanization of earthwork. Put'i Put.ekhoz,. 4 no.7:34 32 160, 
(MIRA 13: 

1. Nachal'nik distantsii, Btantsiya Moskva-Savelovskaya. ae) 
(Railroads--Rarthwork) 
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